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flM vri%«r «» born iu ^t* ijiatt, Ml»toarl« 16 A|rll
1^209 bftu liT9u ii)@r« iuia In iiQai«*fi Clty« ^iti^arl« for six
jr««rt bftfors IM oot^o vitn tiit fftmllj to lAXi*»« $«XAtt«
Soiiool anu als Sttoonoary ir^fciniog fti t£M» iiig^eaa « arc .Hig^
i>otio^l in i«ail»8» l-ia att«»adoa ITiM <ti6« IjiSltuta at iioutton^
1^«i»t« frasa waioii M r«o«it«u tli« ddgraa of BaoiidXar df olaatt
Zltt»^lat«I;ir Ai^an graaii&tldB fro« fUd -Uoa Xiistitut49« hn
«»&t Oil &ctl^« <Uity witb tu« li^val it;««anr9« aamiag •i«ht^«Q
iMOftUitf In iiix& M&rBm^Xi IsXan^a* 2« r«t(ir»«a to tii« lliit^d
^^tatat to 9aur %m uaite4 ttataa Kaval 4oa<lsiay jiottgraaaata
eatijrs«£i la 'Jrclamaed £)>agia«i«ria6 i<^X|»l9ftiv«s) at .'^aiiai»lis*





i«for9 ttM» •atr^a»o« of tli« i^niwe -.tftt^a into ^orlll %ftr
Foli^liTel^ sfiM^Xl qa»Qtlii«8 from ammrouB ooi«»*9Vftn op^rat*
ioa« UurauKAOtit ta« oouatry*^ ^ iooaa«« tnit i»i*o6aotloa «a«
» )^pr9<luet roXAteti to %im aiaia« smA atiXis&tl0a of ooajt*
it vftt imj;i9fttibi« «9eo&o^l6»lijr aail %aia<X|^ to inor«ia»# i9 ki-
fMr«»«« id^qu«atit|r of toitt«a« from tlils »oara<i* flw «(Btlr« ia-
t«igrat«(i 4<raoa8S for ^sifciiiag i^aia^tlo altratloa-iBr&<i€ toXtMia*
fro;& ff9tr9l0W& ma b«<j>a wor«s»ii aut Isgr I'MO.^^^^ fli» 9agr%0«ii«
fnxat* Pdf iatry of Xdo Bimhlm ail aad 4of lalag Coisp»ii^ vat tb9
f iPftt |>XAat to ^ro4ao# ii^tl)<t iio altr^il'^a^graoo toXaaoo oa a
ooffiBoroXiiil fioiu^ froi$i ^iroXomm* Xa %^ ^oar n^t^r 4%arl
%r)K>r« tait r«f ia«>ry sai»ii>lioc ov^r ns^U of %^ tolyi«a# aooft
Sa ^flMirle» to a£i8@i trlattrotoX^aao ii:if U
9&8 toieioao jj^rotmotioa 't>ofar« ^^^rXii War X nas Xoas taaa
a alXXioa ftalioj^s naaasv^il^ iu« «-'• iar««)».u of Miao» 4s^t^j si^o^
bj^lMroOaet o^ciag ««• fraotioo^ to a XX3Rlt«4 oatoat &nl^» iy
l^Xd t^ise ^ro4aotioa was aiao^t ala# miilloa galXoae i^or jftaj**
la tD'« ^«&r af tar 'i^arM ^^r X« pro4aotiaa §^}pg&4. to oii» or
two mlXXloii li&ll&nu aaauaXXjr ^at^ tisoa ro»€ stoa^lXi^r ua&il



















^r j..||^ . iiilm. Owl
-a-
eonUkint rou^^ijr lifiuLf of oa« y%r e«&t of tolttdo«, allAouaia Uio
ooat«at of •OMM) oru44>» 1« as hlfli at ooft or two por oci&t* to
provido too a«eo»tftry Alir«tioft»gjriid« talaoao »Imvo ttMt airaii-
tktold fros too oo«tl*ua* iaOu«trsr« by oxtraotiBg to« ftatoral tol«>
oat j^ooont la j^iroiooK eradev^ il woulo b9 iM»e«asar3r to pro-
OOM lA * tpooi&i .aamiar noarjj oao^tiilro of all tbo orudo
B<tpi3t&& proiLuetii in tbio oduniry* t'&erofor»t ^tio produotioa
of i^nt^tlo t9la«ao oooooA Um oaly praaitiiii alt«rfialiiio«
fa Iirl4g9 tin gap kN«t^»oa tiMi pro««ar tapply of toluono
tjnm tuo eoal-tar iadustry a^o tc^^ oomana for ovor t«u i^im^'
Oroti aUliott gulloci roqalroo aaauail^' for war-tltao op«ratioi!>ft»
too oatalytlo O^ttrofanslag prooos^* det^lopoO hy ^taadaro Oil
of i^ow woroey aa<i toe <^* i^* ^Cello^ ^«pa^ la poaootlnto
priiiairily for %k^ dosulfdrlsatlon aaO oetaao Iwpro'td^int of
aator ftasoHaoOy waa ioHMalatoly av&llable for tbo proAoetloa
of ayatiiatlo tolu^^as froa ooloatoo potrolooa fraotlona*
ttk% orifcaiC@«i pradaots of tiio oloor ial»l»» aad ot^or titdraal
oraoclaa traits v^ro aot vory sl^lt la aroi£iatio oant«ot aaa
tiior€for« Clio m>\ load toofflaolt^ft to Hut furtit^r praOuotloa
of toXaoao oa aa ooonoaloal Oaolo* too oraexod proaaoitt froa
oataljrtlo ora««lat oliaAitors, oa too ata«r o«mI, oaa Ho aado
rloi3 la aroinatlos hy Siilta^ljjr iMUuatli*fi tiio o^^aoclag conaltlooo*
-3-






J« At M IQ
*!Vijs.lJlgaoi» )t- ' **<^ ^ ti* aI
Ciu»M mf iiM» oaly U^gm «oal« toorMt of toia«]i« toclfty*
9olfi«B«t or toluol* it m^\hyl lioasono or phenyl laoth^yoo.
It io « eoiori««t, Uit limmtkUl^ Itaia wiut « bi«^ r«^fr«etivi»
laAox* ^o Ml »ro8*tio iiyaro04ir»oft« it ««» oxetlloat aati-
^oo< i^rojr#rti««« Its liolliiift p^iat i» varioasi^ iMi»orl)i9<^
•o l»oiika 1»ot«ooa ilO»;5^ »a4 ii0«6^ C, irliiXo it* frodasiaft poiot
is • rdti,^ 0« IfoiMO* iia0 a Molooai^ soigbt of r^^mO^ mA if
•pooirio gravity it 0*d70d»
foXtiofto r#t#ttbiot tooaaoat ia Mugr »«y«* *ltliOGtcii it
Aiffort froia it to»o«ii»t in ooaliaitioa piioaaaoaa at uiga
protaurdi* ^^rotoijod ^t a tioo oiiala ia tiio to lotas aaala^t
f«6ilit«tdt oxlo&tiaa* )iat alto &ivst rito to ooaplioatiaas
(iua to its sias^atsas at oJiiioatloa «#itli too auolsut* ftiut it
lUMt )>«isa fo^uul tziat to«a«iri olooi30l« )»oatal4ali|r6« «ma lioa^^io
aoiu «ro forastt as %n9 r«»salt of a ti6#»oiiai» oxla4iitio<i«
togA.(t^^r wita £ « 4 Oi^yoroxy tolu^a® »a4 dt.^r ^ro^Atio <li-
)}j^4f9ji^ udriYmivaa*
^oluda^ aiff^rs fro«a &^£ia«as la tisat tn^rs is a ^oll 4e-
I'laa4 ittAuotiaa ^rio^ proe«»o4int ra»aoti3a saa it is eatii^r to









lti«* of onm or tb« other int*ra»41»t« jiro^aott* For ox*
lAflOv bigh H^tsuri*, ta|^iii«r witto %im Azostt ^f iti« fty(iro-
o«rbou, favor sur-vlYai of iuo alooaolt w^ll<» « progr««ftlv«
lacrodfio ia ta« oxygi^ eoRO«a%r«tliD oiftu««t %.')« r«&otiaii ta
pdruo«o«> at first mskiniy to td« aXdoby^o ttafo moA Ui»a to
b«a£oio aela* dgf Oftr«fml o^atrol it 1« fotaiul postisla, •vtufi
la tOKi otfttlo iiystasi, to oiiitaiA yiiiia* of aro^aatio derivativoo
r«»pro;3.«&tia6 ^x** ^^s^ aovontar jpor ooat of %iim t^Xa«a«i oon-
fola«a«> i« pr«»#^at ae aueii in A&m oruds £»troi«uii&a,
and oafi bo roojvsr^e ^tr^otiy b^r Olatii-Xatloo* t^ nottHvaaqr,
higii*gravity or«i4«t of l^arnoo Imvo a ointi aroisaiiQ ooiat^iD^t*
igroiio lajf^rQC&fiiiQ&t^^ d^oaliuo tyid tetralii)i« are sir«iaoat«
flM era^os Oi^ntain ab';^at «<,u&i. |!»&rta of aroiaatios (largoly
toJLa«»&oit &A£»iiti:ti^I$B»» ani^ i^rsfflas* fli« tai^^so fractl^ii
of iiarttoo oru«u» ^^a iiaoo far m»aufa^otur@ of ?^ ijiriai World
S^r X lUlt oai/ la iftglftfta, but al»o la iTmo%f Hoii^^sd anci
^g'm^» A% %i^l^ a« ii06» it iaaa b<»0£i 0.iKoov<drsv., t£iat t^
volatilo frafitions 13^^ « 60^ Oj of i^am^o oraae oantai»»^








j^r^o«iirboas, AaatuitiAg to a« maoh ft* forty per o«ni astt
l4«Btiflo<ii ai fe«ii»«iiidi, toii&ofto aaa mttm Miylsujiw* av first
tliio bl^ ftroai»tio ooAt^^iit r^ucLdrec tiio ftomso draA« s>f i.o«
MWwroUi vadaot but lator it jp^^^tt^ to &«» of groatoftt !»»•
^rtttnci^ to tJi<tt llrititt^ xj»|>tn» M « fattroo for tela«a» tot
tAo ^ortt iOjMi '£J$ pii»At« XIM ilorafto orftdt isport«u into
4«aclMi«A ftt tust tl^ao ii»« « •,^«iflo grftvitjr of 0*7$as %«o»t^
Q
P«r 04at distilloo »»low 100 0* Xn« oradds QQieit3^ii&^& a^vss
j»«r o^»t of ^Dun^mt f9arto«n p«r etat of tolu.>£in^'« fift<s^a
por o«fit of Mjfl^n&A ftcta faiur ^rO(^i;it of i!ii|;::i<»r aro3ikti-«3««
A tiAilftr ratio of ^nsi»jio« tola^Bo »ni^ xyi^ne f^xltto ta
tiio ardaatio iiy^rooa^rboa oantosi of oo^sw iraalAa erm^oo*
iimu^ i^ttSMtftUn oryi4«0 aro aito riot) la aro!r4ktlos«
OoMpooMo i^dMAt in ertiOis aaplitda oaa bo el^sslf lo4 as
paraffina* ^lapiatii^iiao ic^olio paraffins) aao aro^aatios*
&apdt&«»ii«s sm^ ooAtaiA riim^a of «itli)!»r f iY« or six oarboa
atotto* for mmjf jroara it iia» boon ^0'«» tiaat iwitl» i^o aid. of
4ttiafiJiro«o«kati^a oatsiljrats, nnyliijiiaiiaa oontaifiing six o^rbaet
&%Qim iu too ring aatt normal paraff iaa eoalei ba oa^T«r t«<l
to aroi^atioa, but proo#afti)a tisicig ti3«sa a.%tml3rsta bad ao-vtir
b^ootti ooaawreiai baoatiae taa oatal^sts ra«4o y biaoa'^ is*
aotitataa bgr iPoaiixiig aao aa«9 u«i>ositio»« fabla 1, pans 7,
Of
•v.* Vf't;i.\i« b*|.-.i.«* Jti,; J,
<3»T<H5 ti:©! i>
BI filSlZ^ -..1»*.I*2 :^U<r ALT
.ftt
M b ;'/^ f*«C. *5i© fi ;?r"^*^*^\ s.i:s;ffi:^. ;-<;
V J9» nc'
«C4'J^





^olttioae «ad »»t&jrX eyeloHAXidi* plat
9«r o«at)
^£fllli. £iil»ifift MSM.
f«jui« 0«>attAX 0.02 x.a
OdftfOt a«aa 1*6
mB% tmms 0,40 1.?
4.9t%Xmmm Ellis 0.70 a^a
Ml«i*y Ugut O.OiS O.fi^




^»Xt fX«t r«i»r;iO£t6 oa^ X«&
^aiatii iiarlsi 0.10 0.7^
^^«»$ftrl«ui^ Ail <i«0
X«BtaiXi ^Utur« 1.19 2a
tftai»X#jr 0,09 0.66
!«•% f«Jltt» 0«fiO 1.9
•7-






ittayl <»yeid{Wfi%«it» ii^i*) alzturo.^^^ fiiii tiibli d^lll b^ r«»r
r»rr«a td l»Ur is eaiui««ti.>ii «it^ %li« <lii»oa»dlaa of JU»ti3yI
ayoioi»«xaA<» a» s\)uro« of tolatiict
u A
LiaM stTAUat thcraal or«ccliit giv«s oniy Vi»i7 low
jUiat of UlviaAttf it hma IXttXni lii|x>rt£tiio«> at a tooroe of
tblft i£tttdrliiftl* loitt^xw frott iMtr<il«tt» it «atf« bj e»tiiljrtte
OTttacifig* Xm oitt^ytio ^o0«t» MAy )>• el»»»if l«tt laio f Ix^u*
i0ct aau !aaYint"b»4 r«iM»tioa«« ^0 tlM foroMir oJLatt Nildz^g t£i#
T«rftlaA Miu "varijat oii^«r «iiiGr tarltttlms of th4iii9« To %iii«
latwr oJUkOt i^iOBg %m &•# jsrooootoo auMm ro«i»otivaiy ««
icM %iMrmt9T oat«lyile or^oxiag (¥00) praodss an4 tiio fl^td
oaialyttt iMToooit*
tJMi firit ooiKii«rol&l o;^taiytio oraoKlbg piaat ^ini6 pl^oot^
oa sU'oAai m% t^ jt'Okuioboro, iio« <^or»«yt r«f inarir of t:)0 voooay
V«oua» aii CamiKutyt in i^36t noisi %S0 ^toiiilry firoooat* Tbls
wm« itto oaiy OAialyiie oraOiiAg |Mr90<i«« iu eo-^i^roiftl operation
«r^)«a ij3« uait^ift i^'l*t«t 9iit«>r«ij ^orlo Wiu> ii« of tl]i« t.^«o
Mftjor oaWlytlo ori»ecii^ l^roe«»»iKis UouOry» f2tU4 anil tOCi t^o
lon^ry ^009 8S r«|}ro»»2st« »a^«« i^«it^«-i3tl»» por oo»t of the
tot^ o»talytlo oaa^^t»or volittao* vHiio ifte fiul^i froo«09 r$-
ivo^fito fifV por ednt &aa im tskmrmot^r peo^^s&t i^irt/<-aAo
tl)
por o«at** fo« OGfeloVitralofiy tiMiB^ofor {gad f luXa i»rooot»ot





•tare far tll« flMHMifacttare of %«»jltt«]i« r«£>r«»«&i • wl<3u» cover-
»§• 9f tii« fieia of •jr&t/i»ilo*» riaob awtiaoaa* otii^ir tiifta
( 13 1& i^
)
iy par* ««ti^l. c^ci.da«iJ»Q«»^ t ^ t •& /^ ^^^ slmiltMMoas 49*
'$. 14, a7, i8» I4» 321^
^jj^ laijciag ^f »g»t)iaii« MUl ii«tta«&« itt
tli0 %r4Mil»9fit of j^tnaXle »ci4 &r pti^alie &si];r«trl<i0 vixto
of «g[it«l^t%6^ % tjno fi^^rsMiiidtt af talo^ae nail o%!3«r 11^ alA
goaotio o^i£V&r»i^& in td« i;>r«K#fiO« of layoroften , imd nftajr
•iii#r»»
A brlof 4i&Ga8siosi of ia» i»or« iaipQrt.'mt o^tsl^tio ^o*^
o#fia«>s In givoa l>alo-ii7« foilovoA bjr «. VrUf r€»8ut«J of ao^.m of











UiUUflO C£UCiCIit mMss^^^* ^* '^^
fUt Hoafiry ^r;>o<ia9 first oaiatt to gtaarAl natloo wliva *
t0twmr /r«aoli iffti«lwfti«r« ^yki«»aa Houury* ana bit assoclstss
|kr«t«»t«4 n p»p#r oa tci* oatAiiytic praodS«i»g tsf bjroruoibrboas
to9fdf« th« 2i;av»aMr« Iii3S, »»«tiiig of tti« i«JMrlo«a '^trolau.^D
lAttitat«« iTdfians %Q tHU •imottnodsi^iit, %h& proeoat iiM
gc^tttt t&rdttgjBi * lang jpsrld^ f 6«irila|«eiii« 4«tiiiK bmoc to
«^8 9»el^ ft» i)^^« S£Mi first eoanareinX piimt usijog in*
iloiii&ry iie&&»&» vnt |mt iata prodaotioA &i tlit ^^AaJlabara, io«
j«rs^^« rdf i&«ry of tii« ^odoiqf Vfttttnut ail (#oa|)imjr it^ 1S»^»
f^ Ma4.4rjr OaWlj>ti& vrgtexiiig pfa<»«s@ inTolttts aitr«ly
%im i^s.ssiBg of IxyaroOftrbOBS tiiroaft;i a f ix«c e&talyst b«»ct
eofitnindct la tno so^oaXloe entaljrtt or reaction "oasos***
fiiis i^oeciseia^ of %im ^«irao^ri>oas is asualXy p^Ftorama ift
tli^ vai^r ^li«^s^:>» axt^^ogd ibis is aot adOO»i^r^« %im aoagr^
jj^roaass is basea ^n tht^^ groa|« af iot^rrsiatdu invsrttiac«»
flMraa eoaprit<»« first* t^<» osttaiysto t.^«i3ai«Xv«fi iaiscassad
iatart aae '^ Catalysts'** |hi^« &4), sdoon<l» tlia ap^ratas in
wniob ti&# oradd stooc aa€ i&a tatalyst ar« liroi^giit iota oai^
taatf and tnir6« ttia aciatltads ana ri!ani|iuXati.»8 i»y -aioe^ ti^
oatalirst raaoti^n is inauoaH and oontrollad* ^ti« oo^&is^roial
auGctss of tii^ |^«»a«Sit 0«fe»ni^s on toa proi^or fanetiaaiag of
;* evi?i
Mi t*«i
i>flta&li^« MitiJLytio rttaAATA^ li»4 iKmiat iB4r«»»itts 9tt ft
«lu« toidtf tt&tU li^l Jili*a siott |N»tr»l«a»fi iat»r«fttt «»re try*
lag to f laA * oat»Xytie adiJiioci io rtpli^M %ii« l^roAl «rAaiE<-
«f ui« ttiiin ^Q^iaMu tojr ^ug«Mi ft9«ifirjr ei>«aft4 u^p tlie fi«ia for
•iga ««rd mt ojimhi»6 ^tU i^fiti^r t£i# Itivgiiit^ln^.. af ^''Qrhi vat
XI ftttu ti»« tai^iMiH^Sit ftdd«ltir4tloia i;>f v^u^brm* Uatil tM
I^ii4r^ i)roo«&& vs,u plme^i^ in ^jj^t^tiim^ (b« pro)il«» of ontal^tt
Sft« MiAtirf pro<M»tt i»volv«» |M»*«liii « »tp«aA af ^ot iiy^ro*-
oarlMfi tav^r^ v^it^ a small iiia^ufit d^ 8i&ii2& w fttSiM*^ tlHi iMiiit-
Cft»«B9 tir43a£n toe 6&%cujrit «i99t« csolleetii^g a&4 tei^amtlai
torn Otttaijf<i«A ^r^Hucta a^ui r^;'ft@aar©.tiri& tit^ eat&i;;et wSmh its.
acUvlV ^s l>«gi3ji tj iiTOj^* . l^&^Id fts it nftjf soEiiiat this iip^e*
Qjni^Tci &r^ «x»evlsig« for ^rCicU^i oraentfig ta« oil vapors
•iit«$r tB^ ri(it^Q%>-fr es&ft«« &i $. ititaperd^tiirs of moi^l d43^ f •
24&rliif t^m orooitiagt aj»rl»on4i0i»3as ia^^flitt ftadaaiul»u« fh^B&
-1^
>«itfir ««id»#«'3 *fti ^$9x,k^m Ml#
-Tf»
.;;4,K /:!,£: :!:ii,X I? r._. .ft..
'f'.r 1.
-^ u£v*.ii.4 ^»^» •««»edUM(lN»
:l.2 tl? i^lJlX S&^ii '3 -I^:- w . .'.'»««£{» .ij* .*•«« X i
'Tiil «£yOtL»'*i, li/^^^Wi. j.Xfi.
-iJ
ijH ft.i? • ?-r i'. i ,.n%^.'if
««
<i<ili :&^^
«att b« toariMfd off at • teMperstttr^ nMo^* $00^ ? by pA&»iat
a ourr«ai jf tkii air (^oa^^o tki« oami§« fHa obaaga froia ttrMi»-
lag to r«»g«fi«rutlOA any iMi la a p@riou at aiiort as riv<i 3i1b«
a%«s« Vary ear«ful a^tlga it re.a,ir^«^ ta fraiia a aa«a %n%%
aaa «ltattaaa tiiaaa rapid nmH aav«r« f iuatuatlaiia is t9«jp«
•ratur««
SudB tnii iraa a r^^latliraly Miiar protol^m* 7iia ra^^otioa
la aacLr^taaraia amit t&^rofora racairss axtarsal aaatl^kg wniia
tl)a e&^ ia on tiroauSi tna regaasratioa Is exaiD^r^le tmA
a largs aaottisit of aaat aaist ibd diaaiiKitaci to fMrotaai im
eaiaJ^st* : iaea %m a^tai^at itaolf ia a r^latltai^^ iK^or
ooad^etar of 3«ai* aa aialiarata i^aiaa af oojilag Yamsa ia
l^adau iasi<la taa catalyst saass in ta» aaaes* ^esa ara ad
iaai^aaa %sm>% at aa j^int Jli» tut oataiyst adrit t^iaa aa^tikt
oas iaan a'srsy frs^ a taaa Si^rfss^^^* fbast vasss ar$ amiiferta^
aa l*ipat tbr^o^ii waicu fia*» a mlxtar« af fartf ^r «#at
•a4ii»K aitrlti^t a^vtit ^r aeut aati^iom aitrata a^a f Ifisr-t.traa
l»ar <^at ptitassioti aiirata* fhin aatt as tua asat^o-antrol*
1%M% aa^isut* flH» a^l^ratat for alresiJtailag t*39 oil faa4i»
tus r^iaaaratini air mm. th% daat soatralliai a@<iiia«i ia oaa->








Saa4s;r/ ar»;iiciim ualt* 7li« Mav i>i^<«« tr»«4; tm |»ih 9f id*
oraun dii f«t:6 tz^raugft iM oataJLyst 6^i»«i ta %^« f ltii8.^4
orao^A ^rofkuot* '«:iid oottoi* iiiM in tQ« tl^Mi lla«« wifiile to*
X|a«t «a4 ta« parg^ iiyttii»ii2 («••)• fii« fiJM toild llna iMi-
««t«t iiid tXow of r•ftelllir«il^>ll Air tisrougti %&« jplwit*
Af%dr toviim ^&t««li la a funities* ite fiMiA oil Is oti»rg»4
to « tiir teparaiar* tiM oli it flaaii#<i in %m Imp ••parj^tc»r
intii vikioa t^^ dot oil Ya^rs art f»a %aat»iitiiaiy to ioat
%;-»« tar jJMiijr W maotack ^^ 06»atrifu4M^l aotisiii Aa m^XX as l»2f
•attiiag* i)i>« vapora frou^ tn«» tar aajarat-^r mr& mmiki^ii tmA
«|S»4 «itii » liltXd au,arh*ato4« »taa« to i£iaur<$ taai t^i^^
wiii bo a^a«« Ui«^ir &tiv point tiafar«» gol^m ta th6 OTj^ciiciai
tmr<d ara aaoi^IX/ a^ost t^ait* era&^ciAg oaaatf with two
Aivajrs ailftobd^i is ii4»raliai« Hixan %my Ar<t «oima«t^^ in two
ftromft of six oaf>aft« a^idii ^oii|> batiag its owi lai^t unii out*
iat iaasiif^las* Ona op^ratisg »olMttA i» f»r aaa|) fHiir af aaaaa
to liave azi oik<*6traa£a p^ri^^ Qt tan minat<»6» tim valvlag
iyataa ia arrasoftao to tnat a i«ir of oaa«9 wiaas on etf-asa
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<(oa« aatomAVioal Ijr toy iiotor*OiMr«i<i»(li falv«§ «0!}^r9ll«a toy »
• t^ri** df h««t •j;Q&ftim«r8 (Bdt ciKiwi) vii«r« tiity give ttp
tMlr iMsi vo loeoalt)^ f«^^ or ftlrt ^c<i *ri2r thoa furtn&r
trd»%^A toy iid'Ai} '4»«i t.|}4ii4 df r«doir#r|r (»«« "^ToluieiMi /i»09ir&ry'%
fM •alisst fdfttor^ af t»i« j^aory iprciOQet it %nit eataiytt
ar risBol^r «<mhi» &fi4 t^« sttinc^ii »f d^ratijsf St* I'titt® f»al^
iir«ft aitti^lalvfi 1^19 M^a<^ry proe^ta froa id* tftsrtMii eritoieittjg
proe^tt* i'^» oat^s utuAily ran atoj^i thirty»«lgiit t^&t Ui^^
«Ml »r« t^ii or «l9V#& f»«i is 4itt^«»t«r* liMiy urt eQDttraat#4
at v^wtrt »u& tOfiioiB ta&«t t«u& fits^t f^r ooaiuuetiiift ata^*
Omi terifit af tiito#« It far |£m «dtu»raAtt j«sta||t af oU
vt^rt Aoa ta& ftlr ^etttaury f^r r ]^g«fttratio»i« ^ tttofta
t«ri«f oo&(iaoi« ta<» 0£ilAy%<»6 qH v«i>ars aa4 t!»i» rtgontrtlidft
gttdt to tddir r tptotlYt outittJE. a thirti t^ritt of %>i.t»%B
a«m4t td« fttioxtta ttit att4 far li#tt txenatigt* fait t&it
iotet itt {i«$it to %m ijeMQ^Xug ^ir« At txpiain^i^ iat«r«
A ty^ieaJL op«rii^iiti eyeiii it at foilowt* utilisiag »
tairty»»iiuit« ef&l9t «»6d out* ti^tadt t^tk al&iatdt on ttr^sM
& ^ OsJtX&H^niks »::. ;,f ,>|.v^:.: r-.4v.'$
^imwI
i'4'«r." # •itOlt
rail! tr.p^ .*« ,t-3«..
wtiil« it>« oil Vftport ftrd U«ia|| p»si«4 fcHrou^ far oatalytis,
five aliiat4»t for purglag t!»» ftuM of olX tapard la pr«j^&«
tlon for regos^raii^a U0« oil vafort lost ars rooair^r^c •!••«
waar« la i^ ^iaat aatji rt^^fOloclJ, t»a ^l&ai09 for tm coispioto
r«goaara^iaa oporatloa asa fiY^ alaa%-s f;3r purglag tba oaoa
of sir m4 oosi^ufttioa prodaott la prgji^arati^a for roounptioa
of eata^si9* It i» asoessay^ to rMovd tM fiot ail vaport
liafar« aaAlttlan air at a Woraiag ^ioat» iftB4 to reaov@ air
Nifora att£iilitla§ oil va^ra to avol^ aaf oDa.ao# of Daoic f Iriiig*
fao j^orgliig in eaon oaso is iioa# b^ a ^SMrossv^trio iaoua»i
i|rot«a*
ttm r#ft#&&ratiaa witb air i» &&t $t %M «a«t iat^rasviag
fe£^titr«t df ti3« Hoo^uTjf j^oooss* &» md>f h^ mit^tk tr^m %m flow
Bhm% ifigur# ll, air it fore#6 ttf a ^loi»»r turaoga ^ ^at @jk>-
o^ajsg^r «^-lMir$ it pi04^t ai» «£iff iois^at o«at froii %m iml%^& s&lt
to oaiais® taa oarbaa^oaaas 4elposit on Iks eataljrtt rapl<ll|r*
%^ iosttiag fra«i %&& Ga«o«« tiM air imsoo* turoyigH oao or
i|or«s ooial^ufttida oaat^s ssr£&«r@ oom)»ii$tloa of ai^Hoa aoaosi<^ to
9i9mpl^%miim mt^r a^ttlopadatc la t^it ^^a^jr prooesf dli^iaat^
tbaoa ooi^^istioa oasaOf mii&ti -^jm^ixk ^ ctat^Uytt i^^iofe t*?^4iiio^e
Xh9 oxia^vtioa t#m|»$ratur8 ana i»ilo#8 oo^at of t^# iiaot to h^ ra*
ai2V^jrtcii« <t''ft«r #aa»iag t»r0i&£& t&# oa.is^^st>iO£i oitota, %h^ hQt





«n c«i tM^t isw<m» % Q4 ^^
^.t Y.
. ••> ^l-» '^^ y .
ft
';?ti» #fr*Sv*
air turl>ln«} of la« turbo-aoajpr^ftnor oAlit %tm htn «»•••« at
about fortyf iv« poaii4i» j^r t^uftr^ Inch i^c»»ftwir^« art^ «x-
paiMiki^d %o atiaatpSiai'ia s>t*<>»«iar«t la 00 aaiag ia«y gtoarata
afioogii ^owar W op«rat« tiiA initial air blo^«r asui aiad a
•jTca^ronuoft s^i^^oratai* «tiioi} eoavir%» tb^ •ataattt &i,itr$y InW
ti«»atrlo po^^r* i'^iis uso -^f a turba*'Oamj(<r«^i>dr r<»«daoaa
oiiaratlfii ex«t«ija.8«6 eoja8l4i»ra&l7« rua poir«r g^2»#rat«4 !• la
•&6aa& of toe diaoirlaaJ. po.^^r rtf^^ulr^^ ta opara&a *^tm ^:xtlr9
M»^Aeif ftett* For tlartiiig t£ie piaat, a st^tixi^ m&t^v Is
|»roTi<Si&a tagdiii^r with i^rtetur^ to&rnsirK iu U»« air ii£L« l»«>far<»
aaa aftar ta» oatalfst aai<e^t* to i^oviaa %m adatasar^ Jitari^
ia^ ^aji^t*
th^rtif .^af<» l»«0a isai^ lmpri»v^a«&%ft q& i<i« 'jrigiiial ^aarjr
ia«i$a» ta^ I&*W$»t iiii<;« aaoat Itt^rtara yf »iiioa la too adial»at«->
ie d|i»ar&ii&g j^raossi^ walcii utiiia^^a l^*t of ia« D«at tftcaratad
durio^ t^ ea«l>ufttiaa jf tii# o^abrbdaao^eus 4<3i^«it aa ^&# oal*
aijf»t oQirt «rf lai'i^&tl^* «li« j^aaa»» la j&at fullj^ a^iai^ailo
aaa %^ im^t ttaiauo^i 1» &dt as >rdaii« 4tt this t^arao^yaaalo
iana im|)ii#ft«
la iiK» e&taijrtlQ aparatioas witfOti&niu a1&dv^« t£i@ i;«mp>
^ratur^ la %m r^<>aoiar is mXu at iii^aat 62^^ F to S&O^ ?•
A^at t^»et^ g»r eaat af tais aaat> Is -atilis«4 far aaat






it »b»ar^a ^7 tM jsoIWo attit* la tut ii4i«liatlo proo«st,
!• dlraiilat«4« tbua AfraotlAfl a •att«i4»jrA6X» i»^iria|l to •qetlp*
a»nt aa«u o^raiiii(£ cost** tlM» r«.«&ir«i<^ MN»tt«tt of «jK>%ht:4r^ic
r«g«ua«Mr*ti;>a h«At U stjri.«u Ia Ui« iMNit df •«i«Xjr*t il»iiXf
%9 tn3 m'^mil&hU foir wsb&^ijmg %^ oil v«^r»« #(krt of i^
^•«t 1« r^«ak}T4da ia %a& ^ie *%rttttdi a»4 ut»4 for »%#4ua ifcua paw*
•r ft^>3«r£^ild£it «aiX<a iii« Xars^tt iKirtlan in o&rrl<ia awa^ ia
Haai tae ifioo^Uaii f<d«<i« ilM) aal«.X^»t <^eX« it tan saas for
aXX li&ttar; inro^sBmtB^ %te adiaa^^iie i»*a(»«» ^tlTf^rt tr^':& iii4
ao»rtsaX o^rati:>i3t Q&Xy la il}« naaa^r is yr^io^i itm bf»iiit i»
a^pXi^ii*
ii^aatag«a af tn^ dQw^r^ l»r;>a6Q8 9ir$^ %m ^«vioasX/ cLuad
taei'iia^ or&.c«cXB& £a«it.ayi;si «jp« Ui^it t2)^ uau^y l>rae«»s is far
aord fi^x;li;;>X^» it glv^ft ooasldteati^ iiigb 0iie«^-t.iitra'a|^j:> ^'leX(^«
erf t^ia^^ii^<^ f2*aa nuo^ 6r^a« fd9(ii fttaOi)C« it siv«» & gasK/XiB^
«ii£i aitii^d4.£)-XX^ »igi; octsjM ratiaga ana it oaa |jra4i&e« ^ivii^tiaa
iotaXi&o dlr«^etxj' frooi t::^ ^rigiri^^X coi&rgiag st&a^:* 0jf
•ftaaa^lug t^« diX ftt^a oaa tm oatai^'ttt & aoa4ry aait mff Im
a^a^%i^«» ta toe j^r;>auctia^ of ata^ gaaoXiJuaft 9« taXa^aa*
-X'*-

All f lm«(«-t»«tti oiitAj^tic ^90966«M ar« Yarlfttlaat of %&«
ll»i»4ry |^dd«M« Alttaongti atMEiy ti6V« i£teif dv£i iawm»» J%a%r
ottljT i4»at of mieti ii oo« 0i^r6iiii6« Uttl* e«>or«btlnA ^^
ard ifcVAUal»i« oa i^l* *^iaait ^ulit la ii»44« }|74roforala«
i4«ftcrlb«a fa^i^ la ti><» anat stctlaat ••• 'HtyAroforttlag" » jl^aco








&Yiiaoroiiixi9^^* io, u^ ao« £&« £^» s^, si&)
aaa aarssai ^rftffiat Cdala %i» eoii?di°t«fi is stot&ttXiQt^ mi% pro*
M»t«s sisloft ti»«s« o&ift^jftl* Iia4 a«v«r bd«:>:^«^' a^sus^ToSsl ^>'m&aS9
in* Mtftl^'ttt ft«tt*mt r»£!l«l|r l&aeiiiTAt^d fraa^ tb4 foiling ty
•4urto9aaee»9tt« a i>3tlt»« Moadry •iiaiaatv^ this cirs^^toaoic to tott*
•xtoat larltJi Kits «alai/st afole tiaizig 9f9tm&* m im «f«ii£»tiOQ
II «*• foaii4i %^*t la«iMs ^rbo»»o«ott« 6opo»lta eon b* alalailMd
If tiM r«fikQtiatt i« earrtfia at^t la tii« ^98«»oa off tiy<iroi|9a« witii
•ttit^la e^tfcXjmis aa« oaiter smitftbl<? ooa41iiaat» tn® bjf^^ita*
Atlda praottse Q^m b« o<i,»<!irat«d for taa^ isoatuft wSt^at earboa diijp-
oaltlaa aa t£i<» oat^ljftt and o irboaske^ous aatt#r oaa ^nvdn b« oaai^
v«rt«& to li^al^ produots*^ ^ att«ii ••aditlaaa* aotrav»r, ^aauaa
off lik^ nigli j^arti&Ji j^«»«^«i 9f it^ilpogfin tiiftt Katt %9 aHttlnt^lato*
ffail to ftiire thQ ilagroa off eoat«3i'fia2) ta araaatlc d^arooarHioAt
icsitlofi off im ^4rog9n^tim p^»a««t «%• ^uriaail to obtain tis®
i^ttaaffit off tns {3;f£uroa^ft aia»spiM»rd vltisaut, &aw«7or, coaau.^iag
^arog&ii« taa» A&«ia^ it i;aaii^^e«$»ary to tufpl^ b^^og^a to u«^.
|}rjo@t8« i;^^ r^jelrouifitl^g A|^arag»ft'*^l<^ ppod^ot ga* to tiaa





fe#«t«lal# ^ m»e «#j•«>'.^^ ^,......,^^. j,.,,^^ -,^,
-•1^ ^ff"*v
jOi^a* nor }fi
•d t—a swoct^ tM f<$r(sm%i9n of ooxe <ia tiie oataly«t !• gruatl/
r«<lue«4 aa^ tn« oaiaiyvt r^nuiliis actiir«$ f^r a r«latiir«ly long
l^rio<ik af iloMi* I'Qls a»>4irio«tiac lo o&li»i. tssraroforalrtg, or
oatal^tie rc*for«i£i||« aiaoa «ol<»«tti«0 ar« rofopimd lata aroaatio*
in ta« j^r^ettsft* ^tila proMat la aaad today in noat of t^% j^laatt
yrouuolnd tfnttkatlc taloana*
dydroforittiai waa aotaaliy a»v«iiO|»adt a^ ;3#fiti.>nH»i» iU)uts» f .r
ta» ddauifurlsatloa aad aoiaaa imprnraaiaat of lo^^qualK/ naputnas*
Mjrdraforstlag 0f«« out «>f t^ ooop^sratlTt? i*a5»r&ah OSLrri«!>d aat hj
tHa l&« W« j^llof^jg Ooi^i^aiEi;/ in tate nid tiilrtlaa «rlt>i four ma^sr
oil ooiapajiles* ^r^Q099 daali^a «&• tforsati aat ity ieXl&m 9M^
^taadard ^iX of Xadiaaa* "tiys first ooaaN»rdiaJl unit ^a» aot in 0|»ar«*
atioa ifi 1^40 oj x'm a^mariejiA i^iaf iaind ^3*i?oratiaa at ita f^sat
Qitjf rafin^ry* ^d$a td^ toXu^xia axiraatldi^ ^aaaas waa «orxaa oat*
Xartiaijr 1»7 '^tuadsJPd viJi of >^<^» ^oraasr aod ^dail v^il Ooa^ai^t mydro-
fOTtting )»sa9Aid»& of great iatar^at aa a •oarm of aitratioa^^ad*
tolia^Atit* viMira mria^ ia t^uiJLjr of 1M5, aij^t i/droformiiig aaita
ia oparati^a. ttte i»%^to«b vrdaaaea ^^'or«a op^rauc* 'i>y tiia llaatl^Jla
Oil <i&d «^fialDg viompaay s^u oootiag tw«^t» saillion doXiara «aa
ta« firat ootoaaroi^i plaat far ti>« produoti >a of s^at^^tie ait-
rat ioa-dX'&^^^ taioaaa frosa p^^trolnutu A i^rdrafarisiait ^j^odaot
•oalalaiad jqrXaado and at^ar aroaatioa aaastitataa aa i^^iOrtMit
•oard» of aoareid rioj3->olxtar« iadr@fi;l9i:tts» fhs po»t->«ar s^rvlTal
C« tJSW 'j|«
Mit A
"* JSflBi. %^«»i««« #**J
-fiK-
of dytlrafanaiiif i»|Ni»aaa oa tii« iaer«at« In tti« jiur« of %iw oaWl«»
/ftt audi » a«or3a.M ia tii« 0O9t ^ JMiii2%«ttaao«« M^lb of tla#M ta*
figur* S« |MMio 64, Uliivirstes tii«) fdXJLOwlaK <ki«0'^ij»idu of
ttM bjrAFOforttinfi j^iaai ItsoXf « Fl^iaro £ stews & flow fd««t iTor «
tirpioal byarof^miat iiltrnt* Tfto jprlaoij^ftl r^otton l& %h9 ijrooooii
U tao 4viuor9|toa*tlaii of «etJt27l C70lotio«««9 lii^I) wito 04»i«^. -niu
la toe |>r««';(n09 of dijrilroi^a «md & oatEljst to give toiusja^ &iuk
f ^re^ o^ m^^oi af » ri;^&t axeiia«ift«r irbor>: it r«9oif9» &tat fro^a IHo-
prgt«iaoti of tbo r^^Qtor, t»s«i tBos &;^ »«»fla of a so»oail#4 aaplit^fwft
fiuraftO<i« At t&« oatraeoo to too roBOtor, tm stat oil fopor It
JoiJio4 toy oot r^Oijreiitf stio^o ^Hlo^ m»^ ootitiAn ^%9m%m forty aaA
•i&j:it/ ^r o«at Of voias)^ of lkjjriilro^«a« do^^^raOli^ oa t^ fooa stooic
aao %m ostttlyot ooo4ltio£i» u.«»o* 'lU^ Joiad^ otroomo c»f oil vopor
soo fuoyoi^ #i>roo» ^«s ii)ro'*«gli oimi of tau two r^ftotort i(n«r0 t^^o
esit&i^ot is aifti^f^ii s^ni^ wmr^ eojaYoroloa t&^<io plao«* fn» proO-
aat is oo<JjldO »ao ooxi«ui&«tt6 aaO tao gao io ooptfrot a from fio
Xi^mid* ^'Omo of %m s®o it r^seirouiat^a wtiih^ Vim rmmkimmr is
roloaans^ ao a^ooooar^ to laaintala taa 4ooii»oi prosoar^ oa too
O$r«t«04s» 'i^a<i r«070l<»ti gso is prfi^oat-'O 0«for<i Jola^ai %tm otroaio
of aii iTi^por la %m t'^oi^el^ g-^B f4?n^c^« Tao liquid pro^uot ta
ot&i»iiis«g by r .jaoviiii^ %m olotfoiv^a |»ro^aBii anO iigit^r n:^4r9f
4|tf3^rt«
u^^
Ui-td sn; ;£$ iiif-%9^9b ^iOLtxAininifk 1*
m.Ai ..'\<%Jlai^jL{^ ^t. JiSf.iS ^^ij rfj 4f-uv , . . -, , r i-v;i» /•<»;
oii« mt.
I »*
•f-v 1!# "^^kWf f9 ^9«» ^•<? »
**tf? »*
igCk * Vt S. f>. >t»
MA
*•£-























































la ipito of tdd fftet tisat tii« ooc9 formal ioa lo Ksall, it; i«
•till a«e^4sary to r«ft«)iittrAi# tj:i« oataljrst. at r«galftr Ist^rvalst
9« p»r»tit ooatiauaas d«)«ratlda« «% liN^tt t«o ro&ot^rt ari» proYid^df
on» It hiiiSig r<.»g«B«ratda wiiil« tin* atlsdr it as atrdaift* ]|«g«aftr«
atljn of %am o&ialytt Is aooo^^pii&h»<;i ^y burning off tli« oarbaa&Cd*
Oiift <i^^ftli& l>y air dilated ?itd cf«»«it r«&«»tr&tiai2 g»» «a4 floft
gifts* Mjuri&g ta# r«Kfti>«r&ii^i^ of dnnctoe 1» for oji&apXo (•• ri§>
or* &i, tiio v&itoft atariC&si **!'* «r>^ «ft>«t oioftoa ana vsblYds Bftrafioa
**£" *r« <«^t 0|ion« Toit aliovs tJM rogottor^itiaa (M^ft to flow froiK
ijr t&roogia .ioaetor I, bat aot ilsaotor 2, aaH tb^ va|)or« of oil a^ad
§M to fXow tJEir.v«gii ioaotor 2 but no* ^oaotor X*
th9 ia^(^rgf orallag ra&ctiwia is oaaati»«»ratio ana t&«s toap«r&taro
oroi' froa r^inciar inh^i to oati@t »%jr b« »s iii^oti as s^voral min^
r»& o@grd'^8 i?»area&«it)* Xo asrra^ xa^ rami® :f t#£Ap«ratur@ ia
tbo roaOtiaa« two r^^aot-^rs iu »%ri&B wita «Xk l»t«^rttoOiat<a r^i^rioatiag
fiAro&Od sMijr b« I1S06 i£i ^lao« of ^aoti rf»aotc»r ^owu is 7igur«$ 2,
fago '4A» ^t t&i«» aoa4iti.-.u» ^s&a, %m Oi^yiiXibrlaa rt^X^ti-jt^^snips
l»roaoto tiko dolijr«Urog«&«ti.>a of aajitdt^^eiiiit skjii^ tt^ aiy<irogt>n»tiaa
of aay aXi^imtio olof iiis im% m^^ ^.ir^a&y b« |HNi6«&t la thi» t^^4,
.£6-
£?;.ieuf|i)9'3 tlfO^ 3«Oi^4ft £XA'^ a^^J^ ^%«> «1« **!•
-iJ*
or tsftt wijr tttttta to fora* f*t latter ro«io%ioA aooooatf lM*§tly
for Wiv low«r rmio of 09i«i forsimtlo^ tii Ii|r«;iroforminii ah oo«9a>ro4
to oporati;;)!) vl%ltoat %n& nycjpogen at^^aospb^ns;* .:^l9fiii«« wiaic^ %^n4
%0 poi/aoriso W ror« ooieo ooik t^r, oaaaot t»« lar^^oAt in ^Igli ^^no^
•Atrati^ji an t^i^ tyLrf&oo of i,^« o&talyst*
i^r3jorafit»n»ti>a of aftpritD$B9«t portioaiarXjf of tlioo# •srlt:) olx
MTiioA AtO'%« ill t^ rlnAt aooouunto for im^t of tuo arott»tie pro*
Aaetion, ail^'^o-ir'), •0--na tolu.«»i»#' 1« pro^(i€m<o froa otb4»r oow^oiiottto
Of tno foO€(« iraia o& t»o f^«srofariming of r^iatit^i^ par« aiotl^i
oyeiolei«jiaa« &ro ftiv«ii in tiik4»lo il^ stkQ>& W9% tho Xoas of m^tlsyl
O|roloiioxfto« AAoantott to oiror ftiAoty^ooven p»r o«jit iijr voloso of
taat itt iii# f&«4| aiAat^-tnr^o por oont #»at iato t^o praouotiaa
of iiro^oatiOA* ii) tnd i^rcjodo?'* oo^tii^ oi&j^ ro#otia»ff tasco j^Jiaoo iHlii«ll
roialt in %m proaaoti^ of Wiuotto oaii ooito Mig»or akro^atios otmer
tOan toiiioae itself • AOoat oig^it^-^f iir^ ^v o#iit <it tHo atothyl
09'Oiolioauftiao waa eosvort©^ to toluting* fatoXo II ohowt^ iio<^'Oir<!!trt
titat tho voi«i«B£»trio yi@lc iraa oaly Sdv«j>ct;f-*0B0 p^t oont* fnio
ari»^» from tJii« facsts t£iat Ogrdroftoa io lost ia t^ oontersion
•ttO tlMt toltiu«iie aa» « &igaor lliii&i4 oaoait^ t^Mi nolliiri ^olo*
\BtmtL9iS^* %h9 th4»or@iioal voia»6trlc ;^i$l<ii fro» m»%'a$l ogroloiMixeyao
Si algotyttirao ^t^roont* in tiK^ao oiU>oolatiai»« it w«a aaoiieioO
toat tile two aatt oaa-*t)cilf f)«r oaRi of toiu«»iie i» in{^ fd<34 ii!£D.8sail
t^roij^ t^ii oi^ration iaaohaas^o.* i^ata oa mt«»X iioptoAo aro aioo
«fl»i m^iie^im '»#^#*.t «*^T ,,'•• i>,::,J TJiBi »«>if -jg











glY^a la 4atoi« IX* MQewml iMfiaiM yi<fX«;u»u» ua4dr td« ttan«iiitloai
mm ftoHojptaaa
mrdoiliag j^aiiit, **# - 214® ;go^«
f^ii^i ]trm ?^ei»«i !?rm feed ^roA
Xl«liii» 1iM«4 oa f««C9 TOlomt p«»r G^ntt
iry iiii» — i^«S* * — S6,&»* 0»jl**
U^i^ia pATsfflfit 0*0 X«4 — »S.O 0.0
,«t«<ltf^li2Ui* VF»4 »—
*
100 iiX.O 0.0 un
mK 97,& a»7 — oc.o B.5
B«aM2M 0*iJ 4*0 • O.Q 0.0
f^Xueao £.5 n«£ 00 XX.T 97,S fT.«
J^X#ll«ftt ^^#X ^aSdilAft
aaci baavler &r;>drAUcS'— X*6 •>• • 0*0 •
ioiXing raag« of Xiquia |»rodttat« ^i
» M^ AVM» «• •«» «» «||IM
iO >> at ftM m un
fiO )m at ftSI 11^6 ZBl
^0 > at 2.>S zm &m
CaXouXiiUf^ ftoaYdrtland to »ra;^tl6B« p^r e^ati
mM %i3 tola araoiatlat 93 •« mm
mu to tdXa^^xio 04^ — •«
a^i^^ptano to toXo^^iie u ••a
*loi «iat«rislaao» tout bttiX^vna ta '%<» 19 »» toaa aaa f^r <^at«
^Waig&t 4«r a«i3t
Aioatad by tut gaa yield ab^ t£ia bolXiag pulsit rirngfi of %b9 j^rd*
aaet* «&» tmtHQsXftsiiy er&cicad to llg^t^r siy^rowikr^afis* Alt!:i9ag^
#«vtjxit;/»aiiit par o^&t of tii« a^raoaX &':^^t£-.n^* «:; 5 &&:..:' ra^p^/ie Isii th#




ot.'i^r •Mt*l7fllt aro •AtUfi^diory for tim laHoratory oosverslon of
aaroMU tt«ptw» to i>/lu«iio^*» ' *• ^* ^'^^ ^*» ^®* (mo *'CaUly»t»-.
fAto M) wltti iilgoor jrUldiSt Ad ooantrolal iroootw i)»» oo^ to
llftbt.
tolaoao im» alto njrtiiroforj^cl ta do^aOAStrAto Its «tjM»ilit^
(too v^bio Xl» p«ge ft? J* i.UU«« if &»;/« eoisYoroloA oQoarrm
«bA it l^&s gesarally b«#ii Misa^ot^ itt «VAiastin^ pmotioal odMTiiag
ttoecs taftt ftjoy toiooiw in %&^ fooc will «pi.>oar in %m hjtv^*
fkm liolliftg polAtft of tol^«ixo sAH ta&ih^l oyoloHojOMto ar$ suo^
tiiat ^9t& o&n 1»t oonire&ii^siti^ iaeltadotii in ft aiuprom •at of ai^pHtiia.
obskrging ou^eict tiioroforo tiio itTntJiotio iia<t m^turi^l tola«M &^j^ar
tog(iti)»»r 1& t^<; layArdf-ijr^a^A pfo^uot* Usmy otimv 09i&ix>uiiiit »r«
^iroaont in tne f««(l« Mowoir^r^ experi!»iaoo wltb atin;if f«isc ^looics
ISA* •bowa tti&t tii<» toloeao yi^ia o&a to a lArgo onttoat ^ »oooiimtod
for on %a& batio of tiM loltaofiA fts«k flMit.iyl e^olobojumo oofit#at«
ft«6 t&ifct, i?Dli# tiio ouwalativ^ ooatri^utiaa of 0.II otmr ottmsmmim
ft^S'&nt 1& an i«i.^rt«mt o^ani^^r^tioiit ti}«> t«lii«ao yi€»ld froia
Mty Ofio if pro&ably c^ait^ «a)&ll*^^^^ A« oJMOfttioa to mn^l e;^olo-
li«i»ao ¥£)ieii oooor* in orao«»<i ttoojcs &aft &p|>aAro to l»o ooaTorlvtf
to toiu«&«» la higii |ri<»ia8»
•^a»
'-m ?t*rtj.«nra« «»r,?e
:*«f^ 'rt?',-; 5'»r ftXCClor
•lMIA««i«v» ii««i46 Urn l» jkj
.» .'ll
.^;:-
It wllX b« •••& th«ft» %m% %3ft iiMtayl o^eXan«xaii(» ooa%«At
ar pot«Biial f«^4 ttooKt otMi te «••& to ealenlat^ approziaAt ^ly
tliftir oai^ftOltU^i to yl«ia s^sthiDtlo tolutno by thd riydiroforailsg
praodts* tb6 fueiiijX cyeiohaxarj© oofitant* tDr^yth-^r *ltft tfaat of
toia/i2a«, U tiMdvtt in l&^ia i, p6|i« Tf fisis iMt yl aiyelolioaniiiui
caat«nt it ftXwa^t ftr*»t9r» &&<! in ^mmf 9r»§%B tds tl«9» •• sr^at,
a» tb« tolsi9ii» •aatoAt* It 1» obvlou* tc^^n, %n^t by edsv^^rttai
tiid ttietbyi cyclo&M&iM to toi(t«fi«» ma^ti !•«& or'jd« a«$4 bt» pdE*oe«&->
t&Xodat titatt if o&ly tn« fi»tara>i toXiuiM ir*r« ^ztr^^owa* Xa
ftO«ly»l!it i^ottaiial t%&i^ «tooctt« It '^«s nat possible to 4|ft|ftg»
also »^aw#<»]i im i9^mt9 tm%^l eyol(»o<»x$iiQ<» «ma «^ityl eyoXapoAt**
•a«« fii« boiiiisg ^^oir.ts ^f tn«e»<» iiomer« lilffi^r toy a&Iy 3^ ^
fta4 %mir m^adrai paytieal proii^ftio* ar* iM&rly tlM 9a:i^« '2!)tiNi«»
for«« tia« iralu«» givoii in tiM seeaxKi eolaisa v'^f ?abjl« I« pftgn T*
|]ioZud« SUCH et^yl oy«^d|»0»tiMMi fts Is pr<^86f2t« iBdio^tloaa ibr^
tti&t to^ tfidtn^ri dyolo.^exAii« ^ 9%nfi oyclofiex^ta^is laixiarii ia&^ m^"
tain aboat f ift#oa to iw^nXs" p^r oaat of otbyl eyolop«BtaB«« By
eoispariboii witn Gi"^<it«t^yX oyolO|}9iits^«» which iij&s b<is& «iK)^a to
yielu oaly a i.imit«<4 su^aotu^t of tola^nt* It Is to b« vaijpootdtl tixat
t»« otayi eyelop«»ot«m« wouUa i^rodaoo asiod lots toiiiens t^^a tg^
iMUtyl oyolo^x^iio, aau it is aaoofttary to Xs^-^a tni^ iu%& aoooaat




T0 4«ti»imiiu» tat «xtoBt to wiilod %h9 ioIa«ii« produoian
fr&oti;>£iii%dC' i&io AArra^ out* at & iiia^-ii}-*}!!^ r«flux ratio
iB a t«ttiitjf*foar piat« ooXtadui* and aav^ral of tii# ouit «ar#
•ttkj«e%4«i to liv^iuroforailag* ftM nii^itt yiala was fcirt^foor
volau« fj^r o«&t (•«« Carre 1« pag« 31). Xa tiiit Ot&aa t'm feed
oaatainaa f ljftj*a9V<3B jgwr Odst sMitls^l figrclobaxwui plas atf^l
dyalopajatanfl s^x^d f lt« ^r o<»£it toiud»«« fn® tolniifta «eiio«»>
trativ>a im tiia pro^aot was flft;^-aln6 par o«iiit$ sn a l»jroSfc6«r
w^^Oi.
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iN30H3d 3WniOA NOIiVaiN33N00 3N3m01
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fmrnofosL OAS&iiTio eaiC.ala^^^• *^* ^^^
f])« ViQtmotor proo^ss ««• t£i« first »tt»23p% to fit
tf^m t,tm iaWr^lttoat Qj^r^xim Is la* ^a^jr* tli« Hydrofdra*
iAgt tittd ftll riatd*^^ ^a«*»M«9 for ftltioug^ too plmii% »s *
Qftftts tii^^j9ik«lf«t ir«r« i^at 4o#tt u iptiratit me T^ytiyific&tian
ar r4ii«ii«rfttida jif ili^ Bj^ut o«ti^i7dt^s« a» is <ifl^@nt froat
tti^u^in^ tiio flate»a*&^4 t;^j^» iif frao«»s6»« & far grantor e&9«
Vi»Xdtt» is r#«^alr«a for %m prac»««»i» taaa la aotoail^ utc^a nl
«i^ one tliifi or. tttrofta*
£d« tii^raiofwr pr(»e«ts was <l«ir«lo^a w •liUsisatd i^
i&WrAiiltat flow ill t^ oiii^l^tt •&»#• t»^..asolv#ii aa4 »ftisfti
iV«%s#aW^ ay^iigr p*oi»i#-<^»« imt «&s t%&$.ix^ #or$e»# oat ^jf t!3^
•f dweHft&SUiai cdfiir«7ai*9 ttiraaga first t^ reaoto2*« ^e«^ ttN»ii «
«iiii in wiai&i} tb>s oataijfst Is r«!i|«a#r»t«a»
i& X-aNki a i iw^hmMffi^k-'^mipr^X piiat->^iaM timlt ^ms set
In a^r&il<>e at t£t« ^''amlfti^ara , *&&m «>@rs«^ rafl^ar^ af tlk«
(.m ,T£
.'^A^&lflr
Ji«aMMi bJBS «*vl»«ft,<MW ©»««« .?^:-IsJ«^ uiP.# al volt SarSHsnkiil
f«x»«, t*itiam3f;f af ^aa MAiaolUi ^'atroifton wd&i/^Any* In ^aa* of
11^46 tjivft V9r« tbirly-^daj* ta«r^3or9r r^Aetars in operation
yirdikgAoat tti# «gui^try, «rlia « toiaj ttflttiiaj oanrAlag otki^ftoitjr
of 3^4,000 barrels diiliy* repr«»iik«iilil{m Almat t&iriyaiia j^r
«HiA i^v^a .ur^i .^.^> uuitu bt^VA procUOdu a* bigii as ft«v«at^
^rtajst «iis«is«aisi of iia^ tec ^;r->oe8s. tf»« tcs praoeti lafolT^i
MM* ^ eatiU^tt |i^ti64*;^s or w^f pi^sUig li'.uiii oksaf^is^
lag b«id« iii« va^^i^rt ari^ «««AiXjr |^i»fi»d ajMi^rd* I'lie ail f««4
is first rid of %^ (lur by f X^ithiag ii3 » tar i^p3tr<&ior« i^s
i& il3[«^ ^^u^^ l>ia»% ii^d i4}« iknik 1» tis^A pi;.£i}«a Uiroiaftil m
•«^idri3«»t<»r anu iiit9 t^» ratt^^^r* ^im«r4 it f i'<»'^$ u^ .;^^iost
t$» i^miSlQMi^^ ostfiajr^t* At tm» to^ 4f tas r>i^aati>r %m
QTACIGACL praduci. is ^fitadr^m axktt. »&&% %& vbat^jv^r unit ift aM4
for ruo^ir^r^* o* tia^ tv>i4-*i» i«d>i "r»;*iu^ii« .v;#©;>'$w-rir^% iiSk^© 4f )•
fJ3« 4i»itii6ai»hij&f f«sit^« of %m fCO pr^MtQ i» t^ fl&w
of v»« aiit^iyst sau^ %i^ m%mt4t for r«a^«rifi4 %m ir^Mtc dos*
919m V.
t»t









of ih« )>9HG »atmij»t u»«4i la f ix«d-t>«<| p*dO#»»»»« It i80V«t
1«^ fron the fe&8« of %a« r^^cXov u» ^/mi ti|«dj:^% OfttaX/s% «i«iN»
•tor« In t^M tfasit OAtai^at •la'Vftiar t.'M os&t&l/st U 2ift«(&
it 19 dua^ct Ict^ mnaiimr ulaisiiiii leg l«&ai&g to %m Xo^ of
tiMi xn&rmCor siXa* i'br aata ^so^fts <iaiif& tltrauga %^ r t&«r^-
f9r icliii« Again b^f gratitAtloAAl foro«« anftiitst %m tapfio^r*
iog ttr9»ai df rag«is«ratia4 g»»«» vbloo ar« oo^^piftdA of fl4»
fftfl, air tmi* nt^mu l*ii9 ^At df tii^ r«gdiitrfttia» r^aactic^ii
is atiiista to prottaod praoe»« atdiui igi a ]»dli^r oiiit* m»i
•ttMoi iJ» Figtir^ 3* Si&« oati^t r^^^m*t^%i&ii. |^&s<;« &r« ^«»ai
ibra^aga a Qjroiox^io aa»t t««)ftratar wiMKr# Misr tiital^dt 4ilii«i
tiiiftf «i||dt ^ ^n%e^im»€ Xb ms^ps^%^4. »m f»4 baoic i»ta tii«i
oatAl/st flow ila«*
froA t^ )»A»« of ta« UktJ'aKkfdr .cIIa t^ a^tal^st rs^^a^s
%h^ r»4«a9i^tt& eatjdjrftt «XoTator tliro^g:} & dlagonml !#&»•
/fdst ta« td|^ of td« r^«a«*ratai:i o&taA^st ^Xsvaur to^i^r %sm
•»t*X|'ti rutktim* ta« eatftXydi aop^r i}^ az^ot.a^tr uU^^a^X X«ft«
Ii9« d£tt«i.^ftt i» v&£ii»& td iiii« r^^aatar t^raaiJai & v^irtleja pipe







log «ti«tt iEkic^ yfBUur^ tNi»ctor co&uitliiit itf»r# utftA* bat Uttt
ttiKlitr iiriiftBur«dft up tv thib iliuit of tb« t«BS«Ift t«i»toc( dlioiNiA
tts&t tt^«^ f lO'^' of oatiil^el itowa tJurowgli ti^o oiigr i«6 ^<^^& n^^'vor
Mrioasijf i^i^lrdii* AoQtMt i^ulftl is ta« «»ffdctiv« mtkl t&«#^
ftt ib* )»»«« of t&@ rtiactui** 1t^4i» fiut»i^^sb in pur§4«4 «lta »(«•»
as It l««kir«>t Ui« ru^&ctur, iuau thuz is rid of all f#«4 ira^rt
wiaicby i& aff««t^ lur« ili«fll»]r froft^a*
A ii'pio&l plQ&t utifig tiEH ili0r8»»fQr prooes^t »««• » reae*
%di> io«fiir f llioa witi) t»«jrfld0 to effAot %im pra^^r islsing of
ta4» i^apdrB ^^u catalyst* fte ti»wirr lit ttxlrty fd«tt 2iig6 aed
«i9T€in aa£ oa«*^ir f««^t in aleiin^t^r* Tft« r#g4&iier»t«d e»ta*
1^'et dievtfttur ift aUoutt •£• ntuiftred f«9i>l)igj)« whllt tii« viioat
oatftly^t ^jljY&tor is a&o^t »«irsAt|f*f ivi> f<iiit ^lgd« i?iu» r«ao*-
tiou iuaiif^r&tur^ as#4 is slid at ftOO^ I" to XOQO F, &8 in tiM
proe^sstid prtvid-attl^ iiift'0;.«»6>«;'U* Tb« j^rdsaar-g ie bot^^en tan
ftita fifteen poaadft fojr ft^aare i&oti §ftag»« f li« spaa^ valeoity
loajT ^e vari^<4 ^iH^'^%n Q»Z ^u^ ^*0 oubio f<0&t af vapor. |>«r
«ul>io fast s)f 0iit&4^-»t p^r ^ar« ^m Qataijrint r@sif|!&<ac« tis^
in x^m r-L>&otlaa »(»i« «Na^ i»«» iisi'i«4 fr^^s a f«»w calsatt>s t^j %«q
mjutHf mj^iXKiXng ai* iitmt a«^«iir&tiim oas^aitiac^ .lim^ Veto dut&i^fs*
-36-
"^iJ.O
•ij^iiTi. .:\"l •^in.t i^-%





XntartitiBi «aoiis t«e$at iiafrc^vsa^Mt itt %f» orlgliuiX
^dO«S8 la too at« at aup* la tti«» ulKHps^X t—& liks« triroufl)
wiiidli t)»e OAlaljrf t floit»* triaut erosion jrobl^ait v.«r« ]^r«-
^IM yMKaofor 6at&^:,^8tlo or»«i^ia$ jroOBSd differ g fpofli
tavit *'k>aary itr^o^^si^ anl^'' in %^i»% It «ff«cts a continuous
Oat^i/at iSd^l Utlli i. , "{::/.::.• ~T;'-,- •.:- ::_:j^ii^ feat t?is ftfflO-
U^m^^ of <i^ratl^a it gr^atA;^^ l^pro-v^a*
-^7-
,fi^i^iiiK- A




ta«i FiiiU. Qi.'ZkiXi^t ^itHQE.::^^*
^*
prinolpl« »a|r •oon Ini A|)^|»11«4 to saoa d^dri^iidxte as or« r@4<-
)»«tt of 0&tiiXy»t« ajt a^«(t %h9 XCQ prae»£9f Dut tli^ fXuiti pro-*
c«fs oods HQt ^fl4l« the datn^lyst sa^^ousiAiOsii^ i»t si&y ftAf*
af in<» .|»fde^i&»*
ilMi fir^t f iu^la •alAiyfet i^i*s.% «m» ;.iao«it oa «trfta« at
&i)nif ^i»r»9y ^9:^§^m^ in l94k* 'Ay »a&o of ly4i>y i^a«r« «ior«
Id %'m -^niiea ;»tat^t« «i%..- n a<»aiiiiial laroo^iptii of 400,000
feMPrtlt OftUj* i^oar 6r« of tiv^ «ff lo^ typ^t tl^ r««t utlll£i«
th€ moe» r^o^nt dowsflow lo^ttea^c was wo>ria*» JiiMrgoat flaia
o«iaXjrttt orm-^ttin^ pi^nt wi>« |»liic<::<;: on fttraa££> ie i«o«iaito«r of
i^<ir44 at ta# i^iroii r«iif laery of %m fta« w^at^r /8soei&%«& ill
. *> 'Li^^i it^ itjiiti





ia a yomSmr for<i>. Is x^pt. in a f ialu or fr^oly fldwli:it| d4>i»»
aitt'Jtt at «iil tl«i<dt« ata^ Oik£i thus b# i3aa6i«a in .^u6;i t.'i« aaae
««y a* a ilqaia» ^ fluiai8d4 atast o&n )>«) oirou.i^tad by ap|ill«
edition of tsw gi&»«ilft prlnolplfr — t^^at lc» b-/ bfilajioiiatg a
ito^fifiovlaig siroa^ of algii«ao&idt 6^ti«lt;^ agaieist an. upfXoir*
q.alr9<s fra»t^ara alfffinr^atlal for oirdsii»ti.>ci Is o1»talxi«?e in
aace (&« taaM aa^r as -mXtt w^uiC; to^ traaaftrr^d t»y li^:.;<ljinclaft
a ooluat) of ..vatssr afaiAtl a wai•t^<»tas alxtard*
th» ]»asio e'^^aipaBent li^vol^fid is ilXastr^t.vd la Flguirt 4,
l^aga 40. ffiara art %wo prt-aiiry soa^n., a or^ieslng jaRs & r^-
gaaaratloa ;'OC0« tde prinel^l apimrt^tuft is 1 1« aasio in eaoD
iaaat stendiP'i|W« rtii&ction tei^i^l (^Ad iSuet fi^pji-r&t^^r* '^^iX
Ha^r 18 eontactft wlta r@geni'?rat©<i eatelifst 6i,§lS'*'®.f .•ti fey
gratitij fras a »taaeplp«, aaa ttsa sxiitturij fi.o;,-i& If. j;.i8j^fiis4oc
iota t5« orae<lng i*t&5tv«»r i^Jsar^ fca«t r«ii«tl3ii oceEr»» T?3a
fflixtui** of eractec petTQlwj;^ sia«. o-.:.taX3ret fl^wt tliro^th ayeXati*
ia tiii* reeovery t^ai^.©»at 'urtjar^ tis® cwitsl,/^^-!. li^ r^>c.ov?i*r#6»























































ftt High AonsltiT A9WA ft 8tajsili>i|»«t »&A ^^ tnjtetod lato t»9
•tr««a of air u^^m^ for r:rgi»«i*ratl^B* TJsiis air oiirriof %ii«
ftpdfit •stalest to otai^r rtRjtn^p %io& V9ft»«4l6, o^nd from tf)9r«
Intp migtbar Mi of oyeiOBlo Au»t ooll^otora ^.^tmr^ sijL'^tt ftll
of t':i* oataljBt. Is re-^a&f&C from %m fluti ga®. liws r«ooir«rsitii
oa*alj«t Is collaet^-ia in .i nopirnr* flo^e <i:>%t; tirous^ » 9%asi*
^l|m« S0^ is Injected Into t^s oil yiii»qi' »tr^4'Aisi« th<» oydle Is
itms es^i>l'9ie«i«
tfts f iofr da&r^ci^rlstlos ^f g»ft#« tsrrylsg solid p&r%i«>
ol»» &««• %&»m. e«r<3full^ iiiv«stl|lAi«fl« II li%s h^^a tQwti4.
|Missisl«, Sjr suiitiOi^ a«gas|«s&t «»r g^s ^r v«i^r irdltioiiit^s^*
to 6tiill<i ttp roiAtlv^ljr algi) oeai»<^atr&tl^»s &f r^oliaet «ji«r3
»#1S» 'XbKj 4«f»»lti«« ia„a e^ii »<i iiQt,^in^u ur® f^*a«tijKS of
%^« f^tf r«kt«« ad%>o»ltlim A&a ^^i^tlcl^j stlsis of the |>sirtiel«s»
ss %%Xi AS of tae v&iJor or ^* t^loeitj?* .^ressar*3 ^rop frojs
frlevioa is in^ilt 1^ m&i& ^r«^sar@ drovj is t^^;:^ n^&t«^m Is
«ltt« to st&iia lioacs*
Aitjtoa|;i& DigJ3 oocasiifcratia&s af soli<is my bd jbtala^d in
r«*otivfi ^#s««lSt tliQ s«;»11^3a^ alJitari^ Is ^mtrmmij turtoal^nt
aii& re9s:-:iblt» tk Ikolllits llqit^il^ Isa ^metijj rti^^^mts* ^^» & rsff)»lt
of %si» lilj^n tarl»ul«no«f %'ii» o.*£is#^atmt rs^^la olrcaIail:>a of
-*!•
iMUi^.l a«#a a^ ;r
,^j, ^^^^ ^^^^ ^
*x*-
ltt|^ uaitoemt YarjriA^ i«»« %ft^ fiv« ^M^ra^^ f£ilir9n/Ml% from
•«UN»4» %ArU«i.«fia« of Urn iMii4« ia v^stitois ^f titit typo ;>f«>
iaJ«OWt. 1x5. t4» t.i.> f**!*"..-* oi^ faad ta^Jor ^fhi-:ih osrri>93 It to
tlM crfi>c»;ia4 r-iaotor. tjje -fi^ioolty ir. t^v. reactor la lo-^,
to ioftl}2itsl» a til^h aai[te@iit.ri».ii>^a of c^t^ljfjkty itadi «r&0';lag
oocors irlta tm s\i^s(».;>t9tit dejpoaltior, of a ,r^oii««K»da@ ;4ai'-^r*
ij»»&t o»t«&A/»t frdwi t:m <irs^uiSiMg ^on^ is tf^^^utj^ in ^^(iiiifki^
^.r^iiymiut i^'Hi "X'oiasjid jUi^oo'V^r^'^t pag» 4? I far s^^arati^^L into
























MAt bf tGi« 9»iai|'»t wltii(s>sit «xc«talY« t«a^f«tur9 rl9«« 1%
aslnn a tai,>arat6 ataafipip^^ airaelt as Aiio^n 1:^ ?ic>^re &« u/.;;®
S» fAt atolixtf »e«ilam in tl^ ii^at «*ehasi4Tf'rs in t:'io asdt
^•arlbafi ii fpaaa oii ftac to tr>e plaat# c^t'ot^s:', t:^ . v^t
ft^orb«»il hy t^ oil i& ordinarilaf ^me^ %n9m that rsqalrad ta
brljag It to vrda^r te^parator^ta^ S8<l n ftsftiior al8.'4i;atlou
0|»rafei'5ii ©r ta«&. fluia «fit€<t«ii j^laat la mnilr^l^ i»ut«>-
•atlo*^ ^^ *^a*ii ratl^i ©f oataiyat fl4»«? %o oil fi.>^s, for ea^
*aj^le» in ooatralisa ^^^ » aiaariaiilstt aat».ittf^a li-j '^i^ ..,:.£ 1;^^
tibi daA»it(r oJf t^a eataiyaiv^tl fflljttups. Flo-*- of tn* e-,.v„,;^j»t
to t&@ r«»ga4a4uratdr l«i &aaara«i bf auto;s&tio Qo:^tral. of ta«
leYai uf tas eaiaijrst la tn« »i,«snt ©<:it2>iyst hoyp^r. ::i«liap-
ly« tti4^ p^gaii^r-^tdr tasi^ratura la i^o^^m^^^ ^ t-'ia £i;t.%^atttia
raisaiatf;>a ^f t^4$ foaatl.^ti' :^ ai«tsii.ys't ciroulat^d tiirititgii taa
luiat axai^aaiiapa*
tc<r
it(^IM«V«^VB«M %«K^oiq 0« tfl
» *^ 4- tt; 1^
''''•&£^*»
"•
•* T,^ '' 'fjv «i , -^iv.^f-^
-#^
f l«3Elblllt^ of the tXvkH proQf»«» It d3^atttrAi#i
bo o^alri9ll«(l i^^ vsryitig ili<» «mo<int df h«ft% ^ppXI^i^ to th«
oil in tH# futnsktmn tk&A id t^ Hot oiSktAl^st elreui»i@4«
fioraai rc«aot3r t^a^»4sr,-.tuF»a lis? in %^b raag« 000® to iOOG*
F, its in ttsn ^aa077 j^rseafts* f i»» r^g^n^rator t^nip»r»t^r9«
oofii &9 irsirioA of«r a I'eiaiiYei^ '^vla# raeg®, )»iit ar«) noraiil-
iy <capt d«tw«6a 1000' jmemI itOO® r# t?3# ii^^h -jf ornesisift
is SdY#r'ja«a Uf b^t.i tli^ ibssiOimt df %'n^i oattd^itt la t»» r«»«^
tl'jn, «oae «to6 tto» rativ qT cataiyft to all f2o-^» veSs fi®**
i)>ilit^ i» l.apsrta.«t ia tniit t'w QimrB^u^r <>t tn«i i>ri<i.'iCts
it coiitiav^rabl^' aff«otK.c bj ^tn in^ i,9m£>t*r«ii*ur« «mi# ta«
^i&t ««'it>^iii <»a& 9fti"fS r»ag«t' fvr ii„6'» ^'Si^id'?:^^. u^m^ca* in- .;mjfot
At ttm tOji^ df %m reset-- .T vt^egisl i$ ftbout %i&n i»»ao<|8 ^r
•^u*!^ i^^ktt 90¥^t ^fti, ^% hsn i^Qi^ ^ t.K» rt-gH'>$ravi..)n
4l wa^vo^ k..





Ml at (»lo'r&'t«il tMipdfftturot proilue9ft« In a<^aition to hlgii
yi«l(i< of oleflnic ^act l««b&tafte f>r aic/ atlon^ a gaaollaa
frftotlon aoRtrlain^ f^^lrl;; JLarg^ a:aoa.nt8 cf toluds®, yylAiiea
«»a iii«f Uigurs* aro.'Ttst.loiu
•4^

fOflBhWRJ MWOVCHT * ** ^^* ^^* ^"^^ ^^
lijr Mv^ral a&oot* tiio taooosn of a «o«ii»r«l?a op«rttiioii for
jiaaafaetaring iQPBta«tlo sltrati.>n»grac9 toIar>n$ dd«»» a^t rott
solely on ta.% a#>r«»io|WMiji of ?. iflpnotical a*!it*^o«i f«r pra^ao-
lag ttui toi.it n«r in yiantlty frcua p«tmiaa£:i« but al.«9 r«»^alr9«
» aatist^ctory talation of %m pp^\il^m of lopftratlag th«
laiyL«£id from t:m othsr Oi;»iSp30«$!it8 b^ilia^ la I'm nwm rsn.go«
ta i:°rd4adi» %u% nif^ <i'^a>*««( ^^ imritjr &^L%m!a«l@(^ H^ fiHriitiao*
grftti® iip^elf io&tlsi%e« *5»pairatloii by tuperfractionailoa
ftloao, dvea ostler ?sa8t fsT^Pikbl@ oae^^ltloet kr^ «it& a gJP«ftt
Mfe&y •^'UivaXeet fi&t^« mt^ aot tuttsfaetoi^t bii^ftuiee af tn«
ir«i7 tauax <ISff»r@.na90 b«tiNi«s t^i* 'boiling poiata of tm i»»
psirititt* iiii4 te^M af tolaoQt it»':^lf • ^r<99V9r« %oia»it« forntt
•itotroj^id i^ijEiares ^^it!i so-Bf af t^^ ^tfssr •0^i»Oii«ati t^f ti»«
emQimC stciC^s t!i6S@ mixtiir '« bt»il &l t««^ratup»» aiff«r-»
fir#i»»»ii» far %m lioul^- j?^«»8« toXtuKt sxtj»,.;ctij>» af
araisftlias froa ?5|'ara©iirbo». njisttaras ^are mseias, bat tn« ntgb-
fNk$ *?£tiy ©tbvai £@t%j*tj-f It® to ®igntj parc^Pt, wftiic to®
V't ?»«*.
-e»r?i>c«c •!*'
' nt irt^ »c
il4y Hf
ID if
:,XC1 .^ =;ti .t i . « 1 •! 4ii^SJl•
9> :r4^.01(»-
spaeif lo&tiwtzL» for siitr&tioBrgr&di. Ula^iis eai^«»4i; for «bov«
if ff»r e&nt ^urlt^. fhte i^rablss h&^ ml &eiaan in aaictiift
tola«^&4 fro^ «d»* tftr b«#ii3«e thai prodii^ct ^ataiae little
a^p^thenlCt pftrarfinle ar ol^finio iMturi^l^ anil tola^^^ie
ct«i» b« 8©i»f.pat©fi reatiilx^r fro^a ttis ijt-ssr arofmtlos by «5jem»
ioal purlf i«&tij& em4 slm#l3 aistllX&ISoa*
irii» iB^itnoa mm& 1^ itrastloiijll^ all of %m r^e^Yi^rf
l^la&ta ia a«>9 iosuiir is tri^t cil* i^^dtros^le cistillatioji. ^^^m
asaotrai>id rsixtar# la ^itm #DiQ& far^s £i m$2i^aii^at<**iK>tilsg
iaixtart» mXQ& ^ila at s. t3i'i»|)»rsii4r$ diff«»i'@'iit fr >m, ^la
usaaiiy low^r tii.aB ti-i* ©uillni^ .i^oiiit af t^lta#r iif t;ie
or mtn QQmj^^nM&tn^
ara taa«# is wrsi©?^ Ih^ imgmriti^-B' f.;)rm aa a»i0tiro.i«/ wits
taa^ aa«'Otr-^'@«fora<»^^ s^#«;i@4 aefc^r^ diatillatld&t a»d in '^io^
tHa aiaatroi-*^ ^^lls la a rajagts' fmr ©ao^Aga if-i^:>¥9fi; from tti&t
of |i«rt! tol^^i^ ti» |?#r.«lt tat ?«4xt;£ffi ta l>« fr&sti3imt$4;.
r$a«ill;f* -.aea «s#ot5's3^-farm»r!^ nmrj wi4#iy is eiisr^^otsrf
1 31
1
iil*t*4Jp-,:»« Of m^tHfiii^l aaa ^ii*t©r,* ' ast^isri^ti^l^ffi'toiaa (ms|




suit ^Isint attts tl»@ i^.;Ui<i^nal«"»?&t#r mixtara*
The t;>lui&ii« r^.eav»ry csnslEtf of foar »ala »t©p»t ta«
to 248 f the ooafieBtrstlou of the taluens CJt to aln^ty-
• IgUt ^r e-..j:i toXuJir-v a^ fc^u^^troyic dlstliiatlaa ^ItJi m;5tft-
attoX sua '-mWr, afi.4 ta<& pur tf teat loa of tia© c.vn«^Rtrat^6
feii.a tot'- rc'r^viiin^a jf iriCs ti^iU'i^asi to provide sltr;.iti.m~graa«
tiwro art tV9 imr«ll#l 9y§%i^m% ti^r %'^^ mumn%r^tiom af
tlm Initial toia^aas cat. .:.s.c& rac^iT-.--® oi*s-<?..«-?ti T2..>&?6 fr-->c2;
•t«Mih-stiii $fii^Hii9i. iilssttz nasi ^ pQl^formiii^g gsitoiin^ ..... .jat*
thiii f#$4 aigiit i»& fr9m aa^ of tn^ oatei^tlo eraci^lag pra*
StiOk oo^tG^ntr ti:--n ::^till unit Cimsistt of t^a fraetic3ii*
Atloi:^ ti^3r9» i.ti^j %jy proa^ot from tas f irtt is: ^r-;-alir;'5f

































































































bXftsidii^i* Xt»f» bottoat adre sent to %h0 m^imnc to#sr, vH^r*
%o^ ov@rji«»»ti f I aatlsa oaixsiftte of tha oottcoatrdtoa taluent
out* thlft m^'4 OArrir b«twe«c tflg&t vc<i fift^ per e«&t of
Attorns of tne ofiGQUik tav/oF c^jasSat af Uvuvy e^90iis3.e« and
are r«tanifr>u to th*,# reflr,or,if for i?,cici trfsiit-.a^dt.
2iie tolaoae frar^ •Ada o^^ixesatpator is stor^il i^rlor to
flul^iil^i}. af a»lit»i3@l and sul^ad^aa^tt freoiluri»ti^a at %m
»SMtrep« In ti« i»aeotraip« to$#r«* «'!M jY#rib«sui from tm
first iiSddtro^>« towdr JLb of ;».:i^st o&n^larit; 9o:'3|^sitl9n«
ooatsklsla^ al-oiit flfv^^-fSiT': :fc;6>r otmt of snu^rr solatioa af
SMt{Hi&aX witPi BO-^snQ ^ 01*0c&rton l£si>arit^-'* "^llie l^ottoiui d^n**
t&i£( from fifty to »#v<9»t;^^ p^^r oent $f tolaooe hguI Ar^f sent
ta tiic &©coj;:v ssootro^tis tar/er. -ci41tl0fiai iiiiBtr;&s^i i» ii4<M»A
btfanf tai§ ^^iartupa aatars tu© to^'^r* tis© dlitiilat^ fram
ftfi.«i iisei«^<;*.4 1.;.-^ ra..;uSKing trs^csss af isipurltiiis. ^&t bottoiM
©arrj^ from sleety-sis to aSis®ty-®ig;-it p-er imm ^if p-ar« tol-
a*ii«« *he top pra&'iote fpo.a th© two taimrs Join ami ara $««tt
ia t-i*j ^i;*t.riiCt.or ^:aa .:ti::'tii.,iiOi ta«?!sr» for &olve£;t rs5e;;vory«
^•uc ^si4^a ri.4*ct»» ^.sowfc lu Figure^ 6* pfife^# &0, ie mbsUrjEit*








mimiy^i^i ^r Qi^at sf tdla^^^«« pa«t8 to ih« aol<^ tr«iit«rt
ario &cli» in tiiie uoid f&ttldrs* ?ho Lturtron »9ttX«r« a<tt
%i^jugii ta grftvdl-p*i»ii9<l •04MM>l«tor« or filter, ima th«»oo4» to
v««alagt ^^ aixtttrit i« ji«atjr»lia«i:i in a£i9tb«r «i6««i*|)aa«>4
iit^'a W ^t^v«a% tte for^nbtidii of mi «?sal»i;^a in tm a^utes^l*
iiatidii »t«|»* df^ToXjuiB at lud tttifatrrt ««« suXfouai#8
^«i^t«iit dOCuf'a i£i &n& 0:>a»tla ooaiaoiort th^ eoaiAOt iiiM
ia ,iefclK>«4& oAi lK»%«r« t^ ^urolysU «iiialuet»8 %iiy braacOO'^ra
log doid e^rrosloii*
lowSikg Q&ar&ot«»jristiQat^^'^' paraffin c^nto&t« ^u-^-'h-ilt of
•»» l^r o«iiit« ai^tliXaiian boiXlEifi poirA raa§a l»at«F<»afi XI0«4^
%&4 XiO^S"^ 0» a^eifio $e&ytl%'9 O*06f , €4i« a eXaad point )»«•







ft« sMfiitiafii»o aIMv9» is »u&ctauttally aIcohol»rr«« gtttoXifid*
Ibo bottossa, dt^rryiiME tlilri/'-o&e v^r e«nt ©f ««tli^jaoI« «r«
aent to tm rast/mnol td.^sr, x'ai0h i» a tw»nty»pl«t© fr«t<jtioo-
In tiie f«4i& slooic; is r^coter^d* ^a« eol.f l^ftti^f Ar« lu t.^
S^it i^i40(i af a»$otropic i^la%li4fttl'.>?i l#zicift il^s^lf aaaij./
Oantsiin s aij^fi p^ro^at.;^,^ of a^aaatio^t i&oia<&i:ig tola-^^Jit*
^]
04fAiJr8t»^^» ^» ^* ^* ^^* ^^* ^*^
«a«r^ af «x«'r.;^«;at'»« liii^»« 3a^|j«^uuif iiAi'iisJ^r dxi««»i ar«
i» fairaoi; lata Sidsas* p«ll9l^», Sr«&tti«i»* <sXa^ ar duftt »ad^4f«l*
io^ W tQ« t^y^ t.>i' ^^(»«i» is ai^id^ i\ i& ta M iiift<»4* iim
•irjOii «a;0«»6i"V^ t^^^paT^'^i-i^"©* ai*i^ rain tiista for m>^w r«ftotla»»*
tut** ji«iji &a •^&ri$>&<;^i;» tri« r^aGtiJ2^ far wiiieb it»9 ontftlsrtit






l«ros«d» *i9ev^ll aaii uaitox^ \ of in® UniYdrssl Oil
C'acir« Il« f£kg«! 5<$« ^'i3i3 durvci iiXuatr&tet %^ off«oi of
tit« i»o%Siri%y i>t tii5j «»tal^et far daiiydrof<^natini ^%!iiS ©jei-
mith aixs4 e;fct^i/iit a^otsialrtg two, tlira©^ or fsifes taor©





X^!.1k!!i «!£, J :..,!-,. fi-
f«l^iJ4^ i^i
.^i** «i*« "'#.
.0 MMlJ/iC tf*v.2ii«fi^«»« {Iff
INCNEASING CONTACT TIME
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Effect of Calcining Alumina for 6
Hours (700*' CJ on Cyclization Activity







^4 0«itf w«/xo«6 Cr/»<i|^» «^l203*%0
iia 0.5? s^/ui^ ^il.i gr/ga»5-ia Ai^O^
lis 1*14 ^Ua Or/gs^Bsft Al^O^
Xl>» a*M i^«/i«U j;/'^^*^ Ow/9,m&» ^^^2%
4:^^ a«37^ of orO^i
O.Ti C«/i.lii ii^iim^ Cr/^iimm AljO^
JL4^ i0«? V'r/i&r^s&v '^l£% (gi«sa)
X«i a»7i Q«/X*l@ .^/Zl*^ Or/g&£aii2i Al^O,
isO^ StO>. of GrO,|
16? 10*4 vr/Oaislttfa i^orea Ai^O^ (gMSsa)









tj|^.ri>ai- ^i^imyi'.i Q*> .i \*«w/ V4.g'
^««^-^;-i.^ • ^ « Jh.
y







•iiV^ «i*iV*^ iT«0 wvdi
««a\jBO #»s ftfti
f csaK-a I , f • : . cij-^w L.l ftt«loX.«0\«i^ ft.^I \<'x
.QL^ Ii«X\«0 Td«0 i7i
-va-
iajprtgnatioa ot jaaclna witti a aolutlOA of oriro::!iio Mi^ or
ft ebroxaic fd>it« In tiotb eastii t.io jiuit^rj.*! le sa)ii«!qadiatljr
t6i> l«ft«^r«§ft&tiaA i»^t£)a«i l« «l!::^^X«»r« ace a&a^r ta« oa-aA*
of iik>ft« «««kft« l)jr ttOpr90ipi(atlott of d^d^'^iosi »£^ «kii£-JBiBttai
dsiii*ft» i-a* Qi^fUrt viMiS «r#r« a^lj^isKft Ai^Dj^'l^O, or llSi^itMt
or 0«#i'ii;u«ta^t V^«j ^atuTftl or ifatJMtiO ^IftH'-t.^iAirAtur^ fi^m*
A«tivi^;' uiftio iNi^r« or€iLitMi>rij,jr «AOtt imAflir i^ foi^iowiag
ooiui-iti^no* X& IQ^ pr«e«Al4iitda of t«»% r«»«itft ^^7 <^^^^
lo&$, ^m f iV'. ^igjstiat jf «MA iacti ia 4iaa«t9r with An aitlAi
fc^rs80«9il» «o« Q&lsu^m Yoi.&a4» WAS fil;xSj^*^liio
€U^lo odati*
ao%ord, tiS'^ itvaiik f@o& r&t^ ^no tvontjf-f iva miXlilitort
i^r mjiif miii. tm ii^^M lioarij sjiaoo v«ioeitjf i'«Jiv.Vi w^fci
ifiakiV^iiiv^v la^u w«44 toii>j.a(%g l>«ir voiua]«K of 0<u.tJ)»iy8^ ttjtBio^ -^r







Corvd 1XX» p«£« &6« ii3d«t t^ft #ffffOt of dalclfii&ft t£»«
alofilaa ttsed *» tia« e.^tx-^'i/tt •apport for six bjort «% ?C0*
C on tJ3« 6^oil&iitlo& Aciitlt^ of 6ftial.jr»t» uvlng ftdrsi^I
is superior*
.
lyst* tlM two •a^i^i'ters, alpUft «ad gaflosa ^l^O^t ««r*
fern it nui^trior*
C-arvd ?» |»ag9 6@« givtt » oo«p»rid9m of o^tal^tts for
tJjs ^ciivit^' Otirvii far so 4ni>rj3-iat««i caroisi^i-aii/tiii ai.i;.;iisa
jsstftfc c*'-feai^'i»l, iBota af ..^Ijicii las® gaae^aa aiujiia^t/s* Taw pro-
aiot@a c&tal^/st Uiastr^Wu is ftupdrlar td )&ota of taa ua-
timid ia £iaar& ):^^ri^i»-stuVd tad Ili"«!; of ta« Cs*%&x^tHt !•«>•
-i 1^ .xc-n : 9<*>flK ^v'*'
'<Ti "''*i «> ^'S'
vtii
;..MwS
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TIME, HOURS





















2 4 6 8 10 12 14 16 IB 20 22 24 26 28 30
TIME, HOURS






















2 4 6 8 10 12 14 ,6 i8 20
WEIGHT PERCENT CHROMIUM IN CATALYST
Influence of Chromium on Activity 2.^/^
60

•r it rMi» !»«•» on ttr«»«t3 f^r tig ti^ ijoclloated as al>Beis»a«)*
QmH^i^Bt* 'i!h%i m^uimiSk coiiiferstos it tns^% at w*)lo'i t<9« ^9*
ftu.iia^ toitt'^ittt 3ri«14 W4k0 %m ^ri»at9«V* a tisall ft<it41tlon of
oiir<»ai«a£i iiior(»at«» tm» aatftiyst »otlirH,7 smvpl'y^ iriiilo la*
Of*<iift9lJ9ii {ii/^ajt]it$ of dhrorsiom »&C'.9d to tm o^taJLyst t^nti to
l!ior»a«ft 1 1« aketlYltir llaaj^rly aft^r tne first snarp laer^ate,
i'ii»W4iv#r« t^ %m& ^m^ t^^nt^f ivo«hoar «^v9Jfdgod %re m^r^ or
AoM fIftt af t: r t^ o^omlam oofitont h&% roftO)i«(l m valae of
t^«»o ar fdur p«r eent*
GartQ VH, pa®i 62, illaatrates t.'j«» ©ffsot of «uifato |»»
parlti?»t on tm imUklyot metliritj* ?tta eulfsit^a i n »«<»jii» Imi
too tlj« Bjo»s <l«i8t*^rt;j»'ai of «ii Jjajwrltloa mrm^ily found la
otirOi^^i&» vataijst 166 i»«9 Tatole III, paj»» 5?) ^i*2is mad© ^
ft4<tlA|| onlfato to t»Q o^taXypt. '^aall aijoanto of sulf^to i«»»
parity ««»«r#«ni# t?i* activity ia^ric^tilj*
^untii ¥IiI, pag« S£, 8ltow« tta<? «iffdct of Tnjrlvdt AlitaXt
o«ot oarosalaak »« si gg>aa» ds>rrl«r vltn 0.020 stole of tb^ alic*
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TIME, HOURS
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or^afia it ;!?r«ntly* TIm ]^ro»ot«<l oatal/dtt »jio? ft period of
Induatlan of ;^;>at faur ^ijors^ ^y^ila tiM Mtivlty jf tn^ cw
l«Ottot«d Q«it4iyit falls sw&4iijr fi*u» tft« vor^ ttvglj'inijig of
iii4 res^eti':>» p»rlo4*
Carrt 1X« paft* 6£» illattrf^tti ta« aa^sa ^ffactc af e9rl«i
^he iccuctioQ porlcKt is el<i«.fl7 lll«£str»t«d la the ^xpandtd
ti4B& sc£t^X€ otrtr ti^»t of <liafir# Till* At 8tfit«6 l»«for«, tt)«
inductloi; p^riDC Xusti far about tour ^ioart*
Gorvsii 1« ^:iag0 64, illastratss tm effdot £?f tio pota&sit^
adia««iiir««tlati af tan c&ro^iitla»gau3:aa aliiislua oat^Iysta* fiit
**liti8ftp»lifi@4e^4'* ounr^f is (mara<.%ti;irl»ti0 of all at^gra^o oonv«r#»
ioaa* <» i^i&s^ai'^iia o<?£i09ntr&li-ja of toa to ^igr^t^t-s t^l por
100 iaols of eara^lfib-a gVt^M tuo o««t aatiTlty*
OoTf* li« i^a#» M« lllus(%rat@s t^i^^ effect of o^^rtoa
^tp--«aiua OR a cnro^^lst-^alpha al-amlfj® eatal^st at inpowotfrs*
ttim off-jGts lildstrat-id in Canre Ut, pa^o 6^, s^r« on s g-vana
aluialzia oritul/st 02&rPlgr« Tbo «a«a ^^-oacti^na daa Ito drawft
tHat #ar« dara^-^a for Omrir^ IJC*
->43»
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:
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Effect of Temperature and
Space Velocity on Catalyst Life
t^A

ana wgaim t^^locUy v»a th« o^>iaijat litif 7b« f«e4 «»• aetayl
I1I» pHI^ S7)* 'i;^«» i»«i&t ourf«t U for & liquid aiitiirl;^ CfAM
f^r Mi liscrd&»# iii- te-i!ii>#r:.tai.*s, &b ^h-^an far t:*<» tvivj curtaa
Omrt^ iillX, j,.a4$ 6£» lXIm8irat«8 iiM •ff«9t of tusri^l
oracsla^ ast tr^-' r-^f fy^^dt, jnoriasi b^pt*ttd luad 3k..tayi Gl'di^"
•Istiitt -ii* a styiiJUaiciSi 5W«ji. rtjAOtias (^^kii^siH^r* *iidr«jr^r«»,
l4'ji*P wi iii i«?s» tiiiia fytiT i^r a^iil* yjtia timl of sa»v^yi
.tliC.
MHma IMM


















c^Ql0ti^M&nft Is 1991 t3Mi tM»l}^Xf af c»»^ p^r «»nt* iotJiyl
t^« t^^m&l (3raa«clQ.g lustte iirti ail T'^r;^ Id« <K>s;ip4trda %q ii}«
r«t«iM»rt.tii^ with iioi &lr aiiut^cl vii%a sta in^rt g^s sudti a«
fitt« s&« at &boat 5&0*' C* £b a tett rtus^ a dr«^ tvmn
•i$ti%7<*6lsttt })iir ei}£tt to i«vast|^foar por e^&t oociV9r»iua
vfts notttd $t.ft9r elz1^'«»seT02i i.*'jfse'n9r£'>tlvn8 (400 pr&09tt«i|K
aoiirt) ar ai* &t0ra.gt» a^niia^ ^®r regoasr^tl^a of 0«SX p^*r
mn% eonvtrsion* XHe r&te of (ieQlin^ «0er9a»«4 aft^r that
t0 an aV9riig« of 0.i2 p^r e«>nt p*r r«39c«r»t|oa aft<;»r 200
r*§9£{tii*&tio&s ilBQQ procisseing isoar*!* th^ ratio of ^ro- i
09$siing thm to t!)9 ti%^ r<&':^jiir'dd t^ o^apIat^Xir r^^^tov^ the
oafeoit to,^o*St ¥§a ai»3ui sl^ to oim lor Vas o^oiltatlaa oi
UQrtm>I titJpt:4a<&, -aad ts-t^^at^ %i ojao f,?p taa li-t-iisfdroiaa-n'tlA^
Qi .3®tajl s^'clah^sana. i'jbl© iV, p%go 68, .^?iil ssr^va to
Jlltiatrat® t.ii» criar»otiriatlc iovs^-sir e^^Sioij
€i@i>oaltl:)iri on
th© estal^'sl of .aatfjyl e/eii3a«xa.iid« ^of feat^a o^^t^iiysta^
m^t.rgi a^cla;j«xaa® had Oiaalst^tttij' i^swdr rat#s of de-
posit tli.m jaar.siai a«^tsi/59» lilusa^oga t-*a I^agt.'} af tije ran















l<>7 cr-J>^iimtm tiV/il Zb i.'^ Q.Z9
il>C C«/jsycr^Oa/awa«i& Mvii ^& la 0.1?
XC7 crj^Og/giapBia aC^ JL& 5«X 1.46
I7i Cd/^Cr^oVi^^si^i* a^'« 1£» ^*i o«e$
portlo^Alar e&tnljst lasijr ^ v^rlsa av»r ^& «14« r4iiig« to ttO€Fi
earta^in Oi^r^L^^liig 0d£i41tl9iid« o»4 « s^oiaX 03tal/oi im;f «oii
^0 44#ir«l0j^i^«i W @t9«t %m r%*-iaiF^smtit» of asg^ sp^olf io r«;<^otlon*
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i^j;^ ^'Agl&^i^ri^ i^^<:;.^i«irj, Ia4U8Vrl4»i edition, Vol-
1^4&,
;g 3d0 o:^, lo ^vki^ it45«
(61 j&i^rf, 9ta,st^, i^'^itdr) tM ^^rs^iclfie ^&r% in li3@« ptdh*
Illir&alB, ps^#& iiOb " Zn il'i^S'i)*
';^la««rlng» fdlosie 1&, l4iQil;»9r 1« pag^ l&t ^tt)^«r l^«
(1^) .:. ij;,laf f , ii« , ija-a Xfa^s^i;^', X. J#, <Ja..ii*£wi qT i*c;rslc.uX CjMia*-
istr^i, faisiai^ 20, £M:iftdS lai <» &16, &I7 il916)»
^ati .^itaJLiafg 104^1 -^j|iav««^rln<|, "^Qj.,*:iAi It, ^^'a.-si'asi'
iia) Flftciidr, Hi* #• 4», &aa i^lt^, A. J«, Jr., ^^«^lca^ and
i^tj^illar^iCai
-ft&is%»«yia^, fc»la:^-t 51, ?»u«nb<jr S,
ilXi Fai^t«r, ^* ju*, ./il i^a ^&6 Waura&l, ^ol\m» 4^, i^'uB^r 4i,
psa9 ISO \1MA )•
il*l>] Fuller, 4^« ^», aui« v^fiiiittiaef viu^r , it$« <^^«0 U w i^Wai liaMit"









U&i Uro&, i'*$rik«« a<^riti»A -^Ati^ak SootNir 473 @a3« £2 «liuiitiiyf3f
{17} ^voim^ ><^* V*, &£& ^r?dll» «.^» C»y p L^ lmt«»tft JbHt^rt
ilii ir^«3<^« .--• 1«, &aa Worrell, J* C*« U t- ^t^n%9 ^m&^^p§
k 124 63^ - 6« July l^U*
tri&l dtM ^^agii^drliig H.t3«,^>ig'try« l7ia\i«irliil ^Itioa*
t!il) louor^'y ^ui^A&v vU miik ^§.& «aar&^I« V4:^Ia$s« 37 « WvalMtf
[ZZ] X^il^ff « ¥• !•« ana ^4>Aro€^y i^* :.«, U I Pat«At ^liStlDer
76a • 773 iis^42]»








(S0) £iBith, i;* J* 9 »&(i Sljor^t 1« W,, .MMrittAS Cti^alftftl ^^ocUty
Jl^ow ^^dltioft, Voluiwi 19 • pagds 426 * 43$ (Iti41u
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U3«4XU
13X» r>pi«r8, H. Um^ U latent Ssn^r 2 586 755, 16 Oototew
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